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SOLVAY MINERALS, INC. Client Reference No: C02863
GREEN RIVER, WYOMING CAE Project No: 7747-3

PROJECT OVERVIEW

Solvay Minerals contracted Clean Air Engineering to perform an air emissions test
program for gas fired calciners CA 1 & 2 and for gas fired calciner CA-3. The purpose
of the test program was to quantify aldehydes and ketones in the exhaust gas of the
calciners. The testing took place at the CA-3 Calciner Stack on July 24, 1996 and at the
CA 1 & 2 Calciner Stack on July 26, 1996. EPA Method performed was BIF (Boilers
and Industrial Furnaces) Method 0011 and associated Methods 1-4.

BIF 0011 results show acrolein was biased high by contribution from acetone at both
CA-3 and CA 1&2 Calciners. Acetone could not be resolved from the major acrolein
peak. To determine acrolein concentration the estimated concentration of acetone was
subtracted from the acrolein mass.

Test run one on CA 1 & 2 Calciner Stack was aborted due to process upset. Test runs 2
through 4 are reported.

Test run one on CA-3 Calciner was non-isokinetic. The calculated isokinetic value was
89.9 percent. Isokinetic limits are 100% + 10%.

Coordinating the field testing were:
D. Potter - Solvay Minerals, Inc.
T. Brown - Solvay Minerals, Inc.
S. Cook - Solvay Minerals, Inc.

S. Ferguson - Clean Air Engineering

Source identifications are shown in Table 1-1 and Table 1-2.

1-1
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SOLVAY MINERALS, INC.
GREEN RIVER, WYOMING

PROJECT OVERVIEW

Client Reference No: C02863
CAE Project No: 7747-3

Table 1-1:
CA 3 Calciner Profile

Unit Identification Number

AQD No. 48, CA-3

Process

Fuel

Heat Content

Stack Height

Stack Diameter

Diameters to Upstream Disturbance
Diameters to Downstream Disturbance
Primary Control Equipment

Calciner

Natural Gas

1080 Btu/ft.

180 feet

125.5 inches
Approximately 9.0
Approximately 5.5
Flakt ESP

Table 1-2:
CA 1 & 2 Calciner Profile

Unit Identification Number

AQDNo.17,CA1 &2

Process

Fuel

Heat Content

Stack Height

Stack Diameter ‘
Diameters to Upstream Disturbance
Diameters to Downstream Disturbance
Primarv Control Equipment

Calciner

Natural Gas

1080 Btu/ft*

180.5 feet

144 inches
Approximately 3.6
Approximately 4.4
2-Buell ESP

Chemical abstract service (CAS) numbers and molecular weights are listed in Table 1-3

Table 1-3:
Compound (CAS) Numbers

Compound Name Molecular Weight CAS No.
Acetaldehyde 44.05 75-07-0 v~
Acetone 58.08 67-64-1
Acrolein 56.06 107-02-8 v
Formaldehyde 30.03 50-00-0 v
Propionaldehyde 58.08 123-38-6 v/
2-Butanone (MEK) 72.10 78-93-3 .

A summary of test results is shown in Table 1-4.

Revision 0
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SOLVAY MINERALS, INC. Client Reference No: C02863
GREEN RIVER, WYOMING CAE Project No: 7747-3

PROJECT OVERVIEW

Table 1-4:
Summary of Test Results
Source Sampling Average Average Averqge
Constituent Method Concentration Emission Emission

(ppmdv) (Ib/hr) (Ib/ton of trona)
CA-3 Calciner Stack

Aldehydes & Ketones BIF 0011
Acetaldehyde 0.18 0.08 0.0007
Acetone 0.12 0.07 0.0006
Acrolein 0.28 0.16 0.0014
Fermaldehyde 0.11 0.04 0.0003
Propicnaidehyde 0.04 0.03 0.0002
2-Butanone 0.04 ) 0.03 0.0003

CA 1 & 2 Calciner Stack

Aldehydes & Ketones BIF 0011
Acetaldehyde 0.33 0.34 0.0012
Acetone 0.24 0.32 0.0012
Acrolein 0.51 0.67 0.0024
Formaldehyde 0.31 0.22 0.0008
Propionaldehyde 0.08 0.11 0.6004
2-Butanone 0.11 0.18 0.0006

The test conditions and results of analysis are presented in Tables 2-1 and 2-2 on pages
2-1 and 2-2.
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SOLVAY MINERALS, INC. Client Reference No: C02863
GREEN RIVER, WYOMING CAE Project No: 7747-3

a4
RESULTS 2-1
Table 2-1:
CA-3 Calciner Stack - Aldehydes and Ketones
Run No. 1 2 3 Average
Date (1996) July 24 July 24 July 24
tart Time (approx.} 12:38 1510 17:33
top Time (approx.} 14:45 17:17 19:48
Process_Condizions!
Feed Rate (zons/hr) 120 123 120 120
Gas Conditions
T,  Temperature {°F) 306 303 307 308
B,, Moisture (volume %} 28.56 28.82 29.05 28.81
O, Oxygen (dry volume %) 12.3 12.3 13.0 12.5
CQ, Carbon dioxide {cry volume %) 9.8 g7 9.3 9.4
Volumetric Flow Rate
Q, Acwal conditions {(acfm) 177,500 168,800 165,400 170,567
Qgq Standard conditions (dscfm) 70,120 66,190 €4.810 67,040
Eormaldehyde
C Conceniration (Ib/dscf) 1.14E-08 7.78E-09 6.63E-23 8.61E-09
C  Conceniratior (ug/dscm) 1.83E+02 1.25E+02 *.06E+32 1.38E+02
C Concentration (ppmdv) 0.147 0.100 C.085 0.110
E Emission rate (Ib/ar) 0.048 0.931 C.023 0.035
E Emission rate (Ib/fton of trona) 0.06C4 0.2003 €.0002 0.0003
C Concentration (Ib/dscf) 8.48E-CS 2.89E-08 2.50E-08 2.08E-08
C Concentration (ug/dscm) 1.36E+C2 4.62E+02 4.00E+02 3.33E+02
C Concentration (ppmdv) 0.074 0.252 Gc.218 0.182
E Emission rate {Ib/ar) 0.03¢ ¢.115 C.097 0.082
E Emission rate (Ib/ton of trona) 0.0CC3 ©.0010 0.0008 0.0007
Propionaldehyde
C Concentration (Ib/dscf) 3.07E-CS 8.43E-09 6.95E-09 6.15E-09
C  Concentration (pg/dscm) 4.91E+C1 1.35E+02 1.11E+02 9.85E+01
C Concentration (ppmdv} 0.02¢ 0.056 C.046 0.041
= Emission rate (Ib/nr) 0.013 2.033 c.027 0.025
= Emission rate (lb/ton of trona) 0.ccc1 0.0003 (.0302 0.0002
Acrolein?
C Concentration (Ib/dscf) 2.04E-C& 5.47E-08 4.69E-08 4.07E-08
o] Concentration (ug/dscm) 3.27E+C2 8.75E+02 7.52E+02 6.51E+02
C Concentration (ppmdv) 0.140 0.376 0.323 0.280
E Emission rate (Ib‘h?) 0.C86 0.217 C.183 0.162
E Emission rate {Ib/ton of trona) 0.co07 0.0018 0.0015 0.0014
Acetone?
C Concentration (Ib/dscf) 9.27E-C9 2.54E-08 2.16E-08 1.88E-08
C Concentration (pg/dscm? 1.48E+02 4.07E+02 3.46E+02 3.01E+02
C Concentration (ppmdv} 0.C61 0.169 0.143 - 0.124
E Emission rate (Ib‘hr) 0.03@ 0.10° 0.084 0.075
E  Emission rate {Ib/ton of trcna) 0.0003 2.0008 0.0007 0.0006
2-Butarcne
C Concentration (Ib/dscf) 4 57E-09 1.04E-08 8.21E-09 7.72E-09
C Concentration (ug/dscm) 7.32E+01 1.66E+02 1.32E+02 1.24E+02
C Concentration (ppmdv) 0.024 0.055 0.044 0.041
E Emission rate (Ib/hr) . 0.019 0.041 0.032 0.031
E Emission rate (Ib/ton of trcna) 0.0002 0.0003 0.0003 0.0003

1 Process conditions providec by Solvay Minsras, Inc.
2 Acetone and acrolein peaks unresolved. See commens in project overview.
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SOLVAY MINERALS, INC. Client Reference No: C02863
GREEN RIVER, WYOMING - CAE Project No: 7747-3

RESULTS 2-2
Table 2-2:
CA 1 & 2 Calciner Stack - Aldehydes and Ketones
Run No. . 2 3 4 Average
Date (1996) July 28 July 26 July 26
Start Time (approx.) 14:01 16:21 18:27
Stop Time (approx.) 15:42 18:08 20:08
Process Conditigns!
Feed Rate {*ons/hr) 282 280 278 280
Gas Conditiong
T,  Temperature {°F) 372 372 374 373
B MoOIStUre (volLme %) 24.5% 25.42 25./4 25.25
Co  Oxygen (dry velume %) 14.¢ 14.2 13.7 14.3
C0, Carbon dioxide (dry volume % 7.C 71 7.7 7.3
Volurretric Flow Rate
Q. Actua: conditions (acfm) 392,600 400,1C0 410,300 401,100
Qgq Standard conditions (dscfm; 149,000 150,1C0 153,000 150,700
Formaldehyde
[} Concentratior: (12/cscf) 3.50E-C8 2.32E-08 1.43E-08 2.43E-08
c Concentratior. (g/dscm) 5.60E+C2 3.72E+02 2.3¢4E+402 3.89E+02
C Concentratior: (ppmdv) 0.44¢ 0.298 0.187 0.311 :
E Emission rate (Ib/tr) 0.313 0.209 0.134 0.219 .
E  Emission rate (Ib/ton of trona) 0.com 0.0007 0.0005 0.0008 . :
Acetaldehyd :
c Concentratior: (1a/cscf) 3.27E-C8 2.50E-08 5.53E-08 3.78E-08
C Concentratior (ug/dscm) 5.24E+C2 4. 00E+02 8.94E+02 6.06E+02
c Concentratior: (ppmdv) 0.286 0.218 0.488 0.331
E Emission rate (Ib/hr) 0.263 0.225 0.512 0.343
E Emission rate (Ib/ton of trona) 0.¢010 0.ccce 0.0018 0.0012
Propionaldehyde
cC Concentratior: (12/cscf) 1.26E-C8 9.20E-09 1.59E-08 1.25E-08
C Concentratior (ug/dscm) 2.01E+C2 1.47E+02 2.5¢E+02 2.01E+02
C Concentraticr. (ppmdv) 0.083 0.061 0.105 0.083
E Emission rate (Ib/kr} 0.112 0.083 0.146 0.114
E Emission rate (Ib/ton of trona) 0.0CC4 0.0003 0.0005 0.0004
Acrolein?
C Concen-aticn (th/cscf) 8.46E-08 5.95E-08 6.831E-08 7.41E-08
G Concen:aticn {ug/dscm) 1.35E+03 1.11E+03 1.09E+03 1.19E+03
C Concenraticn (ppmcy) 0.581 0.478 0.468 0.509
E Emission rate (Ib/hr) 0.756 0.626 0.625 0.669
E Emission rate {Ib/ton of trona) 0.0¢27 0.0022 0.0022 0.0024
Acetone?
C Concen:raticn (Ib/cscf) 3.97E-08 3.43E-08 3.37E-08 3.59E-08
C Concen:-aticn {pg/dscm) 6.35E+02 5.50E+02 3.39E+02 5.75E+02
o] Concenraticn (ppmcy) 0.2€3 0.228 0.223 0.238
E Emission rate (Ib/hr) i 0.354 "0.309 0.309 0.324
E Emission rate (Ib/ton of trona) 0.0C13 0.0011 0.0011 0.0012
2-Butanone
C  Concentratcn (lb/dscf) 2.38E-08 1.35E-08 1.85E-08 1.96E-08
C Concentraticn {ug/dscm) 3.81E+02 2.67TE+02 2.95E+02 3.14E+02
C Concentraticn (pomcv) 0.127 0.089 0.099 0.105
E Emission rate (Ib/hr) 0.213 0.150 0.169 0177
E Emission rate (Ib/ton of trona) 0.ccog 0.00CE 0.0006 0.0006

' Process corditions provided by Solvay Mine-a s, Inc.
2 Acetone and acrolein peaks unrescived. See comments in project overview.
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SOLVAY MINERALS, INC. Client Reference No: C02863
GREEN RIVER, WYOMING CAE Project No: 7747-3

DESCRIPTION OF INSTALLATION 3-1

Solvay Minerals, Inc., located near Green River, Wyoming, is a mine and refinery with
corporate offices in Houston, Texas. Soda ash operations at the Green River, Wyoming
facility began initial production in May of 1982. On May 27, 1992 Solvay S.A. of
Belgium purchased the Green River facilities from Tenneco, Inc. and changed the name
to Solvay Minerals, Inc.

The primary raw material for the Green River facility is sodium sesquicarbonate which is
commonly referred to as trona. The trona is mined at the plant site from an ore bed
located 1,500 feet below the surface. The trona is hoisted to the surface before refining
into soda ash and other sodium-based products.

The caustic/sulfite system is fed unfiltered saturated sodium carbonate solution from the
soda ash process. Insolubles are separated by settling and filtration. At this point the
caustic carbonate liquor is reacted with lime forming caustic soda. The remaining sodium
carbonate liquor is reacted with sulfur dioxide forming sodium sulfite. At the completion
of the refining process the caustic soda and the sodium sulfite are stored pending
shipment.

The trona that is fed to the soda ash calciners is heated, resulting in thermal calcination of
the sodium sesquicarbonate forming a crude soda ash. The crude soda ash is dissolved
in water and the insolubles are separated from the solution by settling and filtration. The
insolubles are disposed of in the mine void. The high-purity saturated solution of sodium
carbonate is then fed to crystallizers where a large amount of water is removed and a
slurry of sodium carbonate monohydrate crystals is formed. This slurry is then further
dewatered and washed by a series of cyclones and centrifuges. The resulting
monohydrate crystals are fed through dryers forming a high quality soda ash, which then
is ready for storage and shipment.

The facility is equipped with baghouses, scrubbers and electrostatic precipitators (ESP) to
control emissions.

A schematic of the process shown in Figure 3-1.
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SOLVAY MINERALS, INC. ' Client Reference No: C02863
GREEN RIVER, WYOMING CAE Project No: 7747-3

METHODOLOGY 4-1
The sampling followed procedures as detailed in U.S. Environmental Protection Agency
(EPA) Methods 1, 2, 3, 4 and BIF 0011. The following table summarizes the methods
and their respective sources.
Table 4-1:

Summary of Sampling Procedures
Title 40 CFR Part 60 Appendix A
Method 1 “Sample and Velocity Traverses for Stationary Scurces” ‘
Method 2 “Determination of Stack Gas Velccity and Velumetric Flow Rate (Type S Pitot Tube)”
Method 3 “Gas Analysis for the Determinaticn of Dry Molecular Weight”
Method 4 “Determination of Moisture Ccntent in Stack Gases”
Title 40 CFR Part 266 Appendix IX
Method 0011 “Sampling for Aldehyde and Ketone Emissions from Stationary Sources”
These methods appear in detail in Title 40 of the Code of Federal Regulations (CFR).
These sampling, recovery and analytical procedures are summarized on pages 4-2 .
through 4-7.
All equipment was calibrated at the Clean Air Engineering laboratory prior to shipment to
the job site. A post calibration was performed on each meter box at the conclusion of
testing to verify that calibration was maintained throughout the test program. Calibration
sheets can be found in Appendix Section C.
Revision 0 Em_?’"”‘“ ‘e-_.-':_,m:’u___x_r—:‘;
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SOLVAY MINERALS, INC. Client Reference No: C02863
GREEN RIVER, WYOMING CAE Project No: 7747-3

METHODOLOGY 4-2
SAMPLING POINT DETERMINATION

Sampling point locations were determined according to EPA Method 1.

Table 4-2 outlines the sampling point configurations. Figure 4-1 through 4-2 illustrate
the sampling points and orientation of sampling ports for each of the sources tested in the
program.

Table 4-2:
Sampling Points
Run Points Minutes Total
Locaticn Constituent No. Ports perPort perPoint Minutes Figure
CA-3 Stack Aldehydes/Ketones 1-3 4 3 10 120 4-1
CA18&28tack Aldehydes/Ketones 2-4 4 6 4 96 4-2
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SOLVAY MINERALS, INC. Client Reference No: C02863
GREEN RIVER, WYOMING CAE Project No: 7747-3

METHODOLOGY 4-3
SAMPLING POINT DETERMINATION (CONTINUED)

|< 125.5 in.—————>|

Port 1 Port 2
North
Gas Flow
Out of Page
Port 4 Port 3
Sampling Point Port to Point Distance (in.}
1 371
2 18.3
3 55
Diameters to upstream disturbance: 9.0 Limit: 2.0
Diameters to downstream disturbance: 5.5 Limit: 0.5

Figure 4-1: CA-3 Calciner Stack Sampling Point
Determination (Method 0011)
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SOLVAY MINERALS, INC.
GREEN RIVER, WYOMING

METHODOLOGY
SAMPLING POINT DETERMINATION (CONTINUED)

14— 144.0in. ‘P}

North
Gas Flow
Qut of Page
Sampling Point Port to Point Distance (in.}

1 513

2 36.0

3 © 255

4 17.0

5 9.6

6 3.0
Diameters to upstream disturbance: 3.6 Limit: 2.0
Diameters to downstream disturbance: 4.4 Limit: 0.5

Figure 4-2: CA 1 & 2 Calciner Stack Sampling Point
Determination (Method 0011)
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SOLVAY MINERALS, INC.
GREEN RIVER, WYOMING

Client Reference No: C02863

METHODOLOGY
VELOCITY AND VOLUMETRIC FLOW RATE - EPA METHOD 2

EPA Method 2 was used, in conjunction with aldehydes and ketones testing, to determine
the gas velocity and flow rate at the test locations. Figure 4-3 includes the components of
the EPA Method 2 sampling apparatus.

Each set of velocity determinations included the measurement of gas velocity pressure
and gas temperature at each of the EPA Method 1 traverse points. The velocity pressures
were measured with a Type S pitot tube. Gas temperature measurements were made
using a Type K thermocouple and digital pyrometer.

GAS COMPOSITION AND MOLECULAR WEIGHT - EPA METHOD 3

In order to determine the oxygen (O,) concentration, carbon dioxide (CO,) concentration
and gas molecular weight, a time-integrated sample of the gas was obtained and analyzed
in accordance with EPA Method 3. The gas sample was collected into a vinyl sample bag
from the aldehydes and ketones testing. The contents of the bag were analyzed for O,
and CO, concentrations using an Orsat gas analyzer.

MOISTURE CONTENT - EPA METHOD 4

The flue gas moisture content at the test locations was determined in accordance with
EPA Method 4, in conjunction with aldehydes and ketones testing. Figure 4-3 includes
the components of the EPA Method 4 sampling apparatus. The gas moisture was
determined by quantitatively condensing the water in chilled impingers. The amount of
moisture condensed was determined gravimetrically. A dry gas meter was used to
measure the volume of gas sampled. The amount of water condensed and the volume of
gas sampled were used to calculate the gas moisture content in accordance with EPA
Method 4.

Revision 0
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SOLVAY MINERALS, INC. Client Reference No: C02863
GREEN RIVER, WYOMING CAE Project No: 7747-3

METHODOLOGY 4-6
ALDEHYDE AND KETONE EMISSIONS - BIF METHOD 0011

BIF Method 0011 was used to measure aldehydes and ketones at the CA-3 Calciner Stack
and at the CA 1 & 2 Calciner Stack. The method utilizes the reaction of formaldehyde
with 2,4-dinitrophenylhydrazine (DNPH) to form the stable formaldehyde
dinitrophenylhydrazone derivative. The derivative is extracted, solvent-exchanged,
concentrated, and then analyzed by high performance liquid chromatography (HPLC).

Figure 4-3 shows the major components of the BIF 0011 sampling train. The sampling
train contained a glass-lined temperature-controlled probe equipped with a pitot tube (for
measuring stack gas flow rate) and a sharp-edged glass button-hook nozzle. The exit of
the probe was connected directly to a series of four full size impingers. The first two
impingers each contained 100 milliliters of 2, 4-DNPH. The third impinger was dry, and
the fourth contained 300 grams of silica gel. The impingers were immersed in an ice bath
for the duration of each test.

Procedures for selecting sampling locations and for operation of the train were derived
from EPA Method 5 and associated Methods 1 through 4. The sampling train was leak-
checked before and after each test run. Sampling was performed isokinetically (within
+10%) at each traverse point.

At the conclusion of each test run, the probe and nozzle were rinsed and brushed with
methylene chloride, which was collected into a glass sample container. The volumes of
the first three impinger solutions were measured, and the solutions transferred to a glass
container. The impingers were quantitatively rinsed with methylene chloride and HPLC
water. These rinses were collected along with the impinger solutions.

Analysis of the collected samples was performed by Zenon Environmental Laboratories
located in Burlington Ontario. The impinger contents and rinses from the sampling trains
were analyzed for aldehydes and ketones in accordance with BIF 0011 procedures. The
solutions were extracted with methylene chloride, and the DNPH-formaldehyde
derivative was determined using reverse phase high performance liquid chromatography
with an ultraviolet (UV) absorption detector operating at 360 nanometers. Identification
and quantification of compounds in the samples were done by comparison of retention
times and area counts, respectively, with those of standard samples.
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SOLVAY MINERALS, INC. Client Reference No: C02863
GREEN RIVER, WYOMING CAE Project No: 7747-3
METHODOLOGY 4-7

FORMALDEHYDE EMISSIONS (CONTINUED)

Temperatures (°F) - .
ermometer

Check

|
— \ Valve
Impingers
Heated
Probe hmﬁ:m:

Heated

Type-S J
Ice

I
I
Nozzle

Pitot
Manometer Bath
Temperatures (°F) Vacuum
Orifice m——— By-Pass Main / Gauge
and - Vaive Valve
Manometer ===
Dry Gas o] Air-Tight Vacuum Line
Meter PUmp
IGS Bag

>Imginger Contents
1) 100 ml DNPH

2) 100 mi DNPH
3) empty
4) 300 g silica gel

Figure 4-3: Aldehyde and Ketone Sampling Apparatus (BIF Method 0011)

Revision 0




SOLVAY2016_6_001630

Xjpuaddy




SOLVAY MINERALS, INC. Client Referenc_:e No: C02863
GREEN RIVER, WYOMING CAE Project No: 7747-3

APPENDIX

SAMPLE CALCULATIONS

PARAMETERS..................

Revision 0

SOLVAY2016_6_001631




SOLVAY2016_6_001632




SOLVAY MINERALS, INC. Client Referenc_:e No: C0O2863
GREEN RIVER, WYOMING CAE Project No: 7747-3

. A
SAMPLE CALCULATIONS
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SOLVAY MINERALS, INC. Clie
GREEN RIVER, WYOMING

SAMPLE CALCULATIONS (CONTIN

3. Sample gas pressure (in. Hg)

P

s

PS
13.6

P
= Pbar + :
13.6

=23.75+ [:QE)

13.6

=23.73in.Hg

barometric pressure (in. Hg)

sample gas static pressure (in. H,0)
absolute sample gas pressure (in. Hg)
conversion factor (in. H,0/in. Hg)

4. Actual vapor pressure (in. Hg)'

P

v

Where:
P v
P

s

= Ps
=23.731in. Hg

vapor pressure, actual (in. Hg)
absolute sample gas pressure (in. Hg)

5. Moisture content (%)

B

wO

Where:

wo
mstd
wstd

\Y

wstd

+V

wstd

\Y%

mstd

1115
50.32+17.15
=0.2542

x100% = 2542%

proportion of water vapor in the gas stream by Vv
volume of gas sample through the dry gas meter
volume of water collected at standard conditions

SOLVAY2016_6_001634
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SOLVAY MINERALS, INC. Client Reference No: C02863
GREEN RIVER, WYOMING CAE Project No: 7747-3

SAMPLE CALCULATIONS (CONTINUED)

6. Saturated moisture content (%)

B =
ws (PS)
(

x100% = 100.0%

proportion of water vapor in the gas stream by volume at saturated conditions (%)
absolute sample gas pressure (in. Hg)
vapor pressure, actual (in. Hg)

Whichever moisture value is smaller is used for B, in the following calculations.

7. Molecular weight of dry gas stream (Ib/Ib-mole)

M — (CO2)+ (02) + (CO+N2)
‘ ~ % (100) % (100) O™ (100)
= 44.0——(7'1) + 32.0——(14'2) + 28.0—(78'7)
(100) (100) (100)
=29.70 b
1b-mole
Where:
M, dry molecular weight of sample gas (Ib/lb-mole)
MCOZ molecular weight of carbon dioxide (Ib/Ib-mole)
M,, molecular weight of oxygen (1b/lb-mole)
Mo+N, molecular weight of carbon monoxide and nitrogen (Ib/Ib-mole)
CO, proportion of carbon dioxide in the gas stream by volume (%)
0, proportion of oxygen in the gas stream by volume (%)
CO+N, proportion of carbon monoxide and nitrogen in the gas stream by volume (%)
100 conversion factor (%)
Revision 0 3
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SOLVAY MINERALS, INC. Client Reference No: CO2863
GREEN RIVER, WYOMING CAE Project No: 7747-3

SAMPLE CALCULATIONS (CONTINUED)

8. Moilecular weight of sample gas (1b/lb-mole)

Ms = (Md)(l—Bwo)+(MH20 )(Bwo)
=(29.70)(1-0.2542) +(18.0)(0.2542)
=26.73 o
Ib- mole
Where:
B, proportion of water vapor in the gas stream by volume
M, ~ dry molecular weight of sample gas (Ib/lb-mole)
MH20 molecular weight of water (Ib/lb-mole)
M, molecular weight of sample gas, wet basis (Ib/lb-mole)

9. Velocity of sample gas (ft/sec)

— |(T, +460)
v, = (K, )(C, )| VAP /_
() )\ (M,)(F,)
= (85.49)(0.84)(0.717) }M
\ (26.73)(23.73)
=500
sec
Where
K, velocity pressure coefficient (dimensionless)
C pitot tube constant
Nfs molecular weight of sample gas, wet basis (Ib/Ib-mole)
P, absolute sample gas pressure (in. Hg)
T, average sample gas temperature (°F)
Vv, sample gas velocity (ft/sec)
VAP average square roots of velocity heads of sample gas (in. H,0)
460 °F to °R conversion constant

10. Total flow of sample gas (acfm)

Q, = (60)(A,)(V,)
=(60)(113.10)(59.0)
= 400,100 acfm
Where:
A, cross sectional area of sampling location (ft)
Q, volumetric flow rate at actual conditions (acfm)
V, sample gas velocity (ft/sec)
6 conversion factor (sec/min)
Revision 0 4
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SOLVAY MINERALS, INC. Client Reference No: C02863
GREEN RIVER, WYOMING CAE Project No: 7747-3

SAMPLE CALCULATIONS (CONTINUED)

11. Total flow of sample gas (dscfm)
_(Q.)P)17.64(1-B,,)

Qua (T, +460)
_ (400,100)(23.73)(17.64)(1- 0.2542)
(372 + 460)
= 150,100 dscfm
Where:
B,, proportion of water vapor in the gas stream by volume
P, absolute sample gas pressure (in. Hg)
Q, volumetric flow rate at actual conditions (acfm) .
Q. volumetric flow rate at standard conditions, dry basis (dscfm)
. average sample gas temperature (°F)

17.64 conversion factor (°R/in. Hg)
460 °F to °R conversion constant

12. Formaldehyde concentration (pg/dscm)’

(m.)
C /e =~—2-(35.31)
e (Vins)
530
= —(—) (35.31)
50.32
=372E% L&
dscm
Where:
Cipiasem concentration (pg/dscm)
m, net mass of formadehyde collected (lLg) N ,
Vo volume of gas sample through the dry gas meter at standard conditions (ft")
35.31 conversion factor (ft/m?)

! The calculations for other aldehydes and ketones are performed in a similar manner.

Revision 0 5
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SOLVAY MINERALS, INC. Client Reference No: C0O2863
GREEN RIVER, WYOMING CAE Project No: 7747-3

SAMPLE CALCULATIONS (CONTINUED)

13. Formaldehyde concentration (Ib/dscf)’
_ (m,)
(Ve J(4.3359E )
(530)
" (50.32)(4.5359E ™)
b
dscf

C Ib/ dscf

=232E®

Where:
Cooiser concentration (Ib/dscf)
m, net mass of formadehyde collected (pg) N ,
mstd volume of gas sample through the dry gas meter at standard conditions (ft")
4.5359E*®  conversion factor (ug/lb)

14. Formaldehyde emission (Ib/hr)

Ep/m = (Clb / dscf )(Q std )(60)
= (2.32B7)(150,100)(60)
=0.209 b
hr
Where:
Cloaset concentration (Ib/dscf) )
wd volumetric flow rate at standard conditions, dry basis (dscfm)
o/ emission rate (Ib/hr)
60 conversion factor (min/hr)

15. Formaldehyde concentration (ppmdv)?

(385.3)(10°)
C ppmdv = (C Ib/ dscf ) Moo
385.3)(10°
= (2.32]3 —08) (—)()
30.03
= (.298 ppmdv
Where:
C,bédscf - concentration (Ib/dscf)
0 conversion factor (plgm)
385.3 conversion factor (ft’/lb-mole)
Muco molecular weight of formaldehyde

! The calculations for other aldehydes and ketones are performed in a similar manner.
2 The calculations for other aldehydes and ketones are performed in a similar manner using the appropriate molecular weight.
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SOLVAY MINERALS, INC. Client Reference No: C0O2863
GREEN RIVER, WYOMING CAE Project No: 7747-3

B
PARAMETERS
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SOLVAY MINERALS, INC.
CAE Project No: 7747-3
CA-3 Calciner Stack

Run No.

ALDEHYDE and KETONE PARAMETERS-BIF 0011

Date (1996)
Start Time (approx.)
Stop Time (approx.)

Sampling Conditions

Yy Dry gas meter correction factor
o Pitot tube coefficient
Py Static Pressure (in. H,0)
Ag Sample location area (ft2)
Py Barometric Pressure (in. Hg)
D, Nozzle diameter (in.)
O, Oxygen (dry volume %)
CO, Carbon Dioxide (dry volume %)
Vie Liquid collected (ml)
Vi Volume metered, meter conditions (ft3)
Tm Dry gas meter temperature (°F)
Ts Stack temperature (°F)
AH Meter box orifice pressure drop (in. H,0)
() Total sampling time (min)
Flow Results
Vwsta  Volume of water collected (ft3)
Vista  Volume metered, standard (ft3)
Ps Sample gas pressure, absolute (in. Hg)
P, Vapor pressure, actual (in. Hg)
Bwo Moisture in sample (% by volume)
Bus” Saturated moisture (% by volume)
VAP Velocity Head (vin. H,0)
My MW of sample gas, dry (Ib/lb-mole)
M, MW of sample gas, wet (Ib/ib-mole)
Vs Velocity of sample (it/sec)
%l Isokinetic sampling (%)
Q, Volumetric flow rate, actual (acfm)
Qg Volumetric flow rate, standard (dscfm)
Revision 0

July 24
12:38
14:45

0.9971
0.84
-0.3
85.90
24.04
0.375
12.3
9.3
573.7
90.76
111
306
1.46
120

27.00
67.56
24.02
24.02
28.56
100.00
0.438
29.98
26.56
34.4
89.9*
177,500
70,120

2 3

July 24 July 24
15:10 17:38
17:17 19:46
0.9971 0.9971
0.84 0.84
-0.3 -0.3
85.90 85.90
24.04 24.04
0.375 0.375
12.3 13.0
9.7 9.3
584.9 607.3
90.29 91.50
104 97
309 307
1.47 1.54
120 120
27.53 28.59
68.00 69.80
24.02 24.02
24.02 24.02
28.82 29.05
100.00 100.00
0.415 0.407
30.04 30.01
26.57 26.52
32.8 32.1
95.9 100.5
168,800 165,400
66,190 64,810
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SOLVAY MINERALS, INC,
CAE Project No: 7747-3
CA-3 Calciner Stack

ALDEHYDE and KETONE PARAMETERS-BIF 0011

Formaldehyde

My

Matter collected (ug)
Volume of sample (ml)
Blank correction (ug)

Mnnet  Matter collected, net (ug)
c Concentration (Ib/dscf)
o] Concentration (1g/dscm)
E Emission rate (Ib/hr)
c Concentration (ppmdv)
Acetaldehyde
mp, Matter collected (ug)
Volume of sample (ml)
Blank correction (ug)
Mynet  Matter collected, net (ug)
C Concentration (Ib/dscf)
C Concentration (ug/dscm)
E Emission rate (Ib/hr)
o] Concentration {(ppmdv)
Propionaidehyde
m, Matter collected (ug)
Volume of sample (ml)
Blank correction (ug)
Mnhnet  Matter collected, net (ug)
C Concentration (ib/dscf)
C Concentration (pg/dscm)
E Emission rate (Ib/hr)
Cc Concentration (ppmdv)
Acrolein
m, Matter collected (ug)!
Velume of sample (ml)
Blank correction (ug)
Mnnet  Matter collected, net (1g)
Cc Concentration (Ib/dscf)
C Concentration (vg/dscm)
E Emission rate (ib/hr)
] Concentration (ppmdv)
Acetone
m, Matter collected (ug)!
Volume of sample (ml)
Blank correction (ug)
Mpnee  Matter collected, net (ug)
C Concentration (Ib/dscf)
Cc Concentration (ug/dscm)
E Emission rate (Ib/hr)
C Concentration (ppmdv)
2-Butanone
my Matter collected (1g)
Volume of sample (ml)
Blank correction {yg)
Mn.net  Matter collected, net (ug)
o] Concentration (Ib/dscf)
o} Concentration (ug/dscm)
E Emission rate (Ib/hr)
(o} Concentration (ppmdv)

Blank
BDL
580

Blank
BDL
580

Blank
BDL
580

Blank
15
580

Blank
15
580

Blank
BDL
580

BDL indicates value was below the detection limit.
1 Acetone and acrolein peaks unresolved. See comments in project overview.

Revision 0

350
1,140

0.0

350
1.14E-08
1.83E+02
0.048
0.147

260
1,140

0.0

260
8.48E-09
1.36E+02
0.036
0.074

94

1,140

0.0

94
3.07E-09
4.91E4+01
0.013
0.020

641
1,140

15

626
2.04E-08
3.27E+02
0.086
0.140

298
1,140

15

284
9.27E-09
1.48E+02
0.039
0.061

140
1,140

0.0

140
4.57E-09
7.32E+01
0.019
0.024

240
1,040

0.0

240
7.78E-09
1.25E+02
0.031
0.100

890
1,040

0.0

890
2.89E-08
4.62E+02
0.115
0.252

260
1,040

0.0

260
8.43E-09
1.35E+02
0.033
0.056

1,701
1,040

15

1,686
5.47E-08
8.75E+02
0.217
0.376

799
1,040

15

784
2.54E-08
4.07E+02
0.101
0.169

320
1,040

0.0

320
1.04E-08
1.66E+02
0.041
0.055

210
1,020

0.0

210
6.63E-09
1.06E+02
0.026
0.085

790
1,020

0.0

790
2.50E-08
4.00E+02
0.087
0.218

220
1,020

0.0

220
6.95E-09
1.11E+02
0.027
0.046

1,501
1,020

15

1,486
4.69E-08
7.52E402
0.183
0.323

699
1,020

15

684
2.16E-08
3.46E+02
0.084
0.143

260
1,020

0.0

260
8.21E-09
1.32E+02
0.032
0.044
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SOLVAY MINERALS, INC.
CAE Project No: 7747-3
CA 1&2 Calciner Stack

Run No.

ALDEHYDE and KETONE PARAMETERS-BIF 0011

Date (1996)
Start Time (approx.)
Stop Time (approx.)

Sampling Conditions

Yq Dry gas meter correction factor

Cpo Pitot tube coefficient

Py Static Pressure (in. H,0)

Ag Sample location area (ft2)

Py Barometric Pressure (in. Hg)

D, Nozzle diameter (in.)

0, Oxygen (dry volume %)

CO, Carbon Dioxide (dry volume %)

Vie Liquid collected (ml)

A Volume metered, meter conditions (ft3)

Tm Dry gas meter temperature (°F)

Ts Stack temperature (°F)

AH Meter box orifice pressure drop (in. H,0)

o Total sampling time (min)
Flow Results

Vwsta  Volume of water collected (ft3)

Vista  Volume metered, standard ({t3)

Ps Sample gas pressure, absolute (in. Hg)

P, Vapor pressure, actual (in. Hg)

Bwo Moisture in sample (% by volume)

Buws Saturated moisture (% by volume)

VAP Velocity Head (vin. H,0)

My MW of sample gas, dry (Ib/lb-mole)

M, MW of sample gas, wet {Ib/Ib-mole)

Vs Velocity of sample (ft/sec)

%l tsokinetic sampling (%)

Q, Volumetric flow rate, actual (acfm)

Qgtq Volumetric flow rate, standard (dscfm)
Revision 0

2

July 26
14:01
15:42

0.9984
0.84
-0.4
113.10
23.75
0.270
14.9
7.0
340.6
65.46
99

372
1.14
96

16.03
49.15
23.72
23.72
24.59
100.00
0.705
29.72
26.83
57.9
97.8
392,900
149,000

July 26
16:21
18:08

0.9984
0.84
-0.3
113.10
23.75
0.270
14.2
7.1
364.3
66.68
96
372
1.17
96

17.15
50.32
23.73
23.73
25.42
100.00
0.717
29.70
26.73
59.0
99.4
400,100
150,100
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July 26
18:27
20:08

0.9984
0.84
-0.3
113.10
23.75
0.270
13.7
7.7
378.1
68.44
100
374
1.23
96

17.80
51.34
23.73
23.73
25.74
100.00
0.735
29.78
26.75
60.5
99.5
410,300
153,000




SOLVAY MINERALS, INC.
CAE Project No: 7747-3
CA 1&2 Calciner Stack

ALDEHYDE and KETONE PARAMETERS-BIF 0011

Formaldehyde

Matter collected (ug)
Volume of sample (mi)
Blank correction (ug)

Mnynet  Matter collected, net (ug)
C Concentration (Ib/dscf)
c Concentration (ug/dscm)
E Emission rate (lb/hr)
C Concentration (ppmdv)
Acetaldehyde
my Matter collected (ug)
Volume of sample (ml}
Blank carrection {ug)
Manet  Matter collected, net (ug)
C Concentration (Ib/dscf)
C Concentration (ug/dscm)
E Emission rate (Ib/hr)
C Concentration {(ppmdv)
Propionaldehyde
my Matter collected (ug)
Volume of sample (ml)
Blank correction (ug)
Mnnet  Matter collected, net (ug)
C Concentration (ib/dscf)
C Concentration (pg/dscm)
E Emission rate (Ib/hr)
C Concentration (ppmdv)
Acrolein
My Matter collected {ug)?
Volume of sample (ml)
Blank correction (ug)
Mnnet  Matter collected, net (ug)
c Concentration (Ib/dscf)
c Concentration (ug/dscm)
E Emission rate (Ib/hr)
c Concentration (ppmdv)
Acetone
My Matter collected (ug)!
Volume of sample (ml)
Blank correction {ug)
Mhnet  Matter collected, net (ug)
C Concentration (Ib/dscf)
C Concentration (ug/dscm)
E Emission rate (Ib/hr)
C Concentration (ppmdv)
2-Butanone
My Matter collected (ug)
Volume of sample (ml)
Blank correction (1g)
Manee  Matter collected, net (ug)
(o} Concentration (Ib/dscf)
(o} Concentration (ug/dscm)
E Emission rate (Ib/hr)
C Concentration (ppmdv)

Blank
BDL
580

Biank
BDL
580

Blank
BDL
580

Blank
15
580

Blank
15
580

Blank
BDL
580

BDL indicates value was below the detection limit.
1 Acetone and acrolein peaks unresolved. See comments in project overview.
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780

640

0.0

780
3.50E-08
5.60E+02
0.313
0.449

730

640

0.0

730
3.27E-08
5.24E+02
0.293
0.286

280

640

0.0

280
1.26E-08
2.01E+02
0.112
0.083

1,901
640

15

1,886
8.46E-08
1.35E+03
0.756
0.581

899

840

15

884
3.97E-08
6.35E+02
0.354
0.263

530

640

0.0

530
2.38E-08
3.81E+02
0.213
0.127

530

680

0.0

530
2.32E-08
3.72E+02
0.209
0.298

570

680

0.0

570
2.50E-08
4.00E+02
0.225
0.218

210

680

0.0

210
9.20E-09
1.47E402
0.083
0.061

1,601
680

15

1,586
6.95E-08
1.11E+03
0.626
0.478

799

680

15

784
3.43E-08
5.50E+02
0.309
0.228

380

680

0.0

380
1.66E-08
2.67E402
0.150
0.089

340

700

0.0

340
1.46E-08
2.34E+02
0.134
0.187

1,300
700

0.0

1.300
5.58E-08
8.94E+02
0.512
0.488

370

700

0.0

370
1.59E-08
2.54E+02
0.146
0.105

1,601
700

15

1,586
6.81E-08
1.09E+03
0.625
0.468

799

700

15

784
3.37E-08
5.39E+02
0.309
0.223

430

700

0.0

430
1.85E-08
2.96E+02
0.169
0.099
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SOLVAY MINERALS, INC. Client Referenc_:e No: C02863
GREEN RIVER, WYOMING CAE Project No: 7747-3

C
CALIBRATION DATA
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Pyrometer Calibration Sheet

Pyrometer No.:Meler D-12 Officc: Denver
Calibrated By: R. Lindberg Client:_In House Check
Date:  June 20, 1996 Job or Reference No.:65-0000
Temperature Scalc Used: X Fahrenheit ____ Ceclsius
Calibration: X _ Pre-Test ___ PostTest
Calibration Relcrence Calibration Reference

Scttings for Fahrenheit Scale Pyrometer Reading Settings for Cclsius Scale

50° F 50° 25°C

100° F 100° 50° C

150° F 150° 75° C

200° F 201° 100° C

250° F 251° 125°C

300° F 301° 150° C

350° F 350° 175° C

400° F 399° 200° C

450° F 448° 225°C

500° F 498° 250° C

550° F 548° 275°C

600° F 599° 300° C

Calibration Reference Information

Reference Used: Omegpa Serial No: T-87031

Calibrated By:. R&R INSTRM. Date Calibrated: 12/27/96

Calibration Report No.: 52722-1

1

Clean Alr Engineering

SOLVAY2016_6_001649




Pyrometer Calibration Sheet

Pyrometer No.:Meter D-12

Calibrated By: R. Lindberg

Office: Denver

Client: SOLVAY MINERALS

Date: AUG. 9, 1996

Job or Reference No.:7747

Temperature Scale Used: X Fahrenheit Celsius
Calibration: __ Pre-Test _ X __ Post Test
Calibration Relerence Calibrabon Reference

Settings for Fahrenheit Scale Pyrometer Reading Settings for Celsius Scalc

50° F 52° 25°C

100° F 101° 50° C

150° F 151° 75°C

200° F 202° 100° C

250° F 253° 125°C ”

300° F 302° 150° C

350°F 352° 175° C

400° F 400° 200° C

450° F 450° 225°C

500° F 500° 250° C

550° F 550° 275° C

600° F 600° 300° C

Calibration Reference Information
Reference Used: ___Omega Scrial No: T-87031

Calibrated By:. R&R INSTRM.

Calibration Report No.: 52722-1

Date Calibrated: 12/27/96
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Pyrometer Calibration Sheet

Pyvrometer No.:Meter D-6 Office: Denver
Calibrated By: R. Lindberg Client: SOLVAY MINERALS
Date: AUG. 9, 1996 Job or Reference No.: 7747
Temperature Scale Used: X Fahrenheit ___ Celsius
Calibration: _ Pre-Test __ X __ Post Test
~Calibration Reference Calibration Reference
Settings for Fahrenheit Scale Pyrometer Reading Settings for Celsius Scale
50° F 51° 25°C
100° F 100° 50°C
150° F 151° 75° C
200° F 202° 100° C
250° F 253¢ 125°C
300° F 303° 150° C
350° F 352° 175° C
400° F 401° 200° C
450° F 451° 225°C
500° F 501° 250° C
550° F 551° 275° C
600° F 602° 300° C

Calibration Reference Information

Reference Used: Omega Serial No: T-87031

Calibrated By:. R&R INSTRM. Date Calibrated: 12/27/96

Calibration Report No.: 52722-1
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—
Nozzle Calibration Sheet

Client: SOLW\)' Job or Ref No: 7747 l
~
Calibrated by: S F ERG IS0 Unit:_£EP-12 EP -5
Date: F/ev Runs: /!~ '
- Identification - (inches) (inches) (in_ches) (inc_hes) | (inches) ) l
v 0,270 0.2% D.17° 0,000 |0, 1% l
X 1 0376 15336 |0335 |oc.eo! |0.335
Dy, Dy, D3 = three nozzle diameter measurements I— Dy
AD = maximum difference between any two diameters D l
AD <0.004 inches* 2
ADm,g = average of Dy, D,, Dy Dy .
* (40 CFR 60, Appendix A, Method 5, Section 5.1) I
CS 006 Nozzle e —— X
CNVS/TRG.R1-2/7/94 SOLVEAY, 2080.:60001654 l




TYPE S PITOT TUBE INSPECTION DATA

DATE__=2/2 /CT(p -  PITOT NUMBER M-G- .
12— t—ad-|

Pitot Tube Assembly Level__ Y/ &S
A\ (Yes(explaln, see comments} of No)

Pitot Tube openings damaged?

a =__| _deg. («.:10), a = O deg. (<10), B =_2 deg. (<B), f =_\__deg. (<) -
2 1 2

1

Y ____—Q-”—_deg” 0 = O .dog_. A= . 73 1 in.
Ze=AsinY =0 G in;<1/8in, |

W e A sin 0 = 00.C i <1/32in.

Pa 2¢(l _in Po___ 366

P« (Pa +Pb)/2 Rl __in
Dt (tube dia.) = 25 in

P/Dt = .4 ¢e ( 1.05 and < 1.50)

COMMENTS:__(. & EC, PROBE DEPT. S, Cop.=.504

PR

WIND TUNNEL CALIBRATION REQUIRED?7__A) O (Yes or No)

CALIBRATION BY: "R_op\) A Lok aaR T

SOLVAY2016_6_001655




TYPE S PITOT TUBE INSPECTION DATA

DATER-15"9 & PITOT NUMBER.10¢A ¢ &
- & - 3~¢5

Pitot Tube Assembly Level \/ E.S

Pitot Tube openings damaged? I\_) 0 (Yes{explain, see comments} or No)

o« = ) deg. (<10), a=_/ deg.(<10), B =_.2 deg. (<5), 132= 3 deg. (<5)
1 2 1

Y=_JSA deg, 0 = S deg., A= L GT7 i
Z=AsinY=£Q£_‘z in.; <1/8 in. |

W =Asin 8 =.J2% in.; <1/32in.
Pa , 350 in. Po . 3¢5

P=(PasPby2 - 3¥2S .
Dt (tube dia.) =__- A2 in.

PDt=_ /- %0 (> 1.05 and < 1.50)

e
COMMENTS: (& £/~ ZW-5S  JRoBL

WIND TUNNEL CALIBRATION REQUIRED?_M_(Yes or No)

CALIBRATION BY,

SOLVAY2016_6_001656
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- SOLVAY MINERALS, INC. Client Reference No: C02863

GREEN RIVER, WYOMING CAE Project No: 7747-3

D
FIELD DATA

Revision 0

SOLVAY2016_6_001658




Orsat Readings page | of |

Project Number 1 747 _ 20.9 - 7002
Unit €0 S °T aco
FuelType AT W5 11 F, = 1.083t0 1230 -
Leak Check? O | (for bituminous coal)
T Percent | Percent | Percent | Fo |Sample Time Analysis Time| Analyst
| €02 €O Oy Oz | f T B
Y A | e | s T
"4 [ALE e
EFRERAEEE L5
() AT A2 Dy
%)T; 322 2, ijsTo- 1% | ¢ oo 9(’
CI"IQ Ao | k& - 4
141225 2= 23
A7) 22.1813.4 .
o7% 223 | 3.0] 1727 2006 | U5
93 1223 |12.0 .
97% 122.2 /2.9
. | 1 ' |
2.
3
Avg.
1
2
3 o
Avg.
1
2
3
Avg.
1
2
3
Avg.
! |
> ,
3
AL mstormat Avg.

SOLVAY2¢
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SOLVAY MINERALS, INC. Client Reference No: CO2863
GREEN RIVER, WYOMING CAE Project No: 7747-3

FIELD DATA PRINTOUTS £

Revision 0
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l Field Data Printout
Location: CA-3 Calciner Stack Methed: BIF 0011 Bar. Press. (in. Hg): 24.04
l Test Run: 1 Testing Type: Formaldehyde  Assumed Moisture (%): 28.56
Client: Solvay Minerals, Inc.
Project No: 7747-3 Nozzle Diameter (D,): 0.375
', Test Date: 7/24/96 O, (dry volume %): 12.3
Meter AH@: 1.8349 Area (ft2): 85.90 CO, (dry volume %): 9.3
v Mater Yq: 0.9971 Start Time (approx.): 12:38
l Fitot C,: 0.84 Filter No: N/A Stop Time (approx.): 14:45
Static P: -0.3 Thimble No: N/A H,0 (condensate, ml): 550.2
Beaker No: N/A H,0 (silica, g): 23.5
' Traverse Run Pitot Sample Metered Stack Dry Gas Meter VAP Volume | Isokinetics
Point Time AP, AH (ft3) Ts Tmin Tmout || (caliculated) | (calculated) | (calculated)
' 0.0 (in. H,0) {in. HX0) 726.40 (°F) (°F) (°F) (vin. H;0) (ft3) (%)
3-01 50 0.22 1.70 730.57 302 102 103 0.47 417 93.7
3-01 10.0 0.22 1.70 734.64 303 102 103 0.47 4.07 91.5
3-02 15.0 0.24 1.80 738.86 302 104 103 0.49 4.22 90.6
' 3-02 20.0 0.24 1.80 743.10 303 106 103 0.49 424 90.9
3-03 25.0 0.15 1.10 746.38 300 109 104 0.39 3.28 88.3"
3-03 30.0 0.15 1.10 749.70 301 110 105 0.39 3.32 89.3"
I 4-01 35.0 0.19 1.40 753.39 302 110 105 0.44 3.69 88.3"
4-01 40.0 0.17 1.30 757.98 305 111 105 0.41 4.59 116.2*
4-02 45.0 0.17 1.30 760.58 304 112 106 0.41 2.60 65.7*
' 4-02 50.0 0.17 1.30 764.19 304 113 106 0.41 3.61 91.1
4-03 55.0 0.13 0.98 767.35 300 114 108 0.36 3.16 90.6
4-03 60.0 0.13 0.98 770.53 301 114 108 0.36 3.18 91.3
1-01 65.0 0.20 1.50 774.40 307 114 109 0.45 3.87 90.0"
l 1-01 70.0 0.20 1.50 778.17 310 115 109 0.45 3.77 87.7*
1-02 78.0 0.19 1.40 781.86 310 116 110 0.44 3.69 87.9
1-02 80.0 0.19 1.40 785.62 309 116 110 0.44 3.76 89.5*
. 1-33 85.0 0.16 1.20 789.08 308 117 110 0.40 3.46 89.6"
1-03 8c.0 0.16 1.20 792.50 309 117 11 0.40 3.42 88.5"
2-01 85.0 0.21 1.60 796.49 311 117 112 0.46 3.99 90.3
2-01 100.0 0.25 1.90 800.83 314 118 112 0.50 4.34 90.2
/ 2-02 105.0 0.26 2.00 805.24 313 118 112 0.51 4.41 89.9
2-02 110.0 0.26 2.00 809.68 313 119 113 0.51 4.44 90.3
2-03 115.0 0.19 1.40 813.44 310 119 113 0.44 3.76 89.1"
l 2-03 120.0 0.19 1.40 817.16 3n 120 113 0.44 3.72 88.2"
' Final 120.0 1.46 90.76 306 111 0.44
l Rovision © SOLVAY2016_6_001675




Field Data Printout
Location: CA-3 Calciner Stack Methed: BIF 0011 Bar. Press. (in. Hg): 24.04
Test Run: 2 Testing Type: Formaidehyde  Assumed Moisture (%): 28.82
Client: Solvay Minerals, Inc.
Project No: 7747-3 Nozzle Diameter (Dy): 0.375
Test Date: 7/24/96 O, (dry volume %}: 12.3
Meter AH@: 1.8349 Area (ft2): 85.90 CO, (dry volume %): 9.7
Meter Y4: 0.9971 Start Time (approx.}: 15:10
Pitot C: 0.84 Filter No: N/A Stop Time (approx.): 17:17
Static P: -0.3 Thimble No: N/A H-0 (condensate, ml): 563.5
Beaker No: N/A H,0 (silica, g): 21.4
Traverse Run Pitot Sample Metered Stack Dry Gas Meter s/APs Volume {sokinetics
Point Time AP AH (ft3) Ts Tmin Tmouwt || (calculated) ]| (calculated) | (calculated)
0.0 (n.H,0) | (n.H0) | 817.40 (°F) (°F) (°F) (vin. H,0) (ft3) %)
2-01 5.0 0.20 1.50 821.33 315 112 112 0.45 3.93 92.1
2-01 10.0 0.20 1.50 825.16 314 103 108 0.45 3.83 90.7
2-02 15.0 0.20 1.50 828.98 313 104 109 0.45 3.82 80.3
2-02 20.0 0.21 1.60 832.96 314 105 107 0.46 3.98 92.0
2-03 25.0 0.186 1.20 836.40 312 105 105 0.40 3.44 91.0
2-03 30.0 0.15 1.10 839.65 310 105 105 0.39 3.25 88.7*
1-01 35.0 0.16 1.20 843.10 311 104 103 0.40 3.45 91.5
1-01 40.0 0.16 1.20 846.52 313 106 104 0.40 3.42 90.5
1-02 45.0 0.16 1.20 849.93 3N 105 103 0.40 3.41 90.3
1-02 50.0 0.16 1.20 853.34 311 105 103 0.40 34 90.3
1-03 5§5.0 0.15 1.40 856.92 309 106 104 .39 3.58 97.7
1-03 60.0 0.15 1.40 860.52 309 107 104 0.39 3.60 98.1
4-01 65.0 0.15 1.40 864.15 309 101 102 0.39 3.63 99.7
4-01 70.0 0.16 1.50 868.05 310 102 103 0.40 3.90 103.6
4-02 75.0 0.15 1.40 871.70 308 102 101 0.39 3.65 100.2
4-02 80.0 0.15 1.40 875.43 308 104 102 0.39 3.73 102.1
4-03 85.0 0.13 1.20 878.86 305 104 101 0.36 3.43 100.7
4-03 90.0 0.13 1.20 882.33 304 105 101 0.36 3.47 101.7
3-01 95.0 0.20 1.80 886.47 307 107 102 0.45 414 97.9
3-01 100.0 0.20 1.80 890.60 306 105 100 0.45 413 98.0
3-02 105.0 0.22 2.00 894.95 305 104 100 0.47 4.35 98.5
3-02 1100 0.22 2.00 899.40 307 104 100 0.47 4.45 100.9
3-03 115.0 0.20 1.80 903.45 305 104 100 0.45 4.05 96.1
3-03 120.0 0.20 1.80 907.69 302 103 99 0.45 4.24 100.6
Final 120.0 1.47 90.29 309 104 0.42
Revision 0
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Field Data Printout

Location: CA-3 Calciner Stack Method: BIF 0011 Bar. Press. (in. Hg): 24.04
Test Run: 3 Testing Type: Formaldehyde  Assumed Moisture (%): 29.05
Client: Solvay Minerals, inc.
Project No: 7747-3 Nozzle Diameter (D). 0.375
Test Date: 7/24/96 O, (dry volume %): 13.0
Meter AH@: 1.8349 Area (ft2): 85.90 CO; (dry volume %): 9.3
Meter Y4: 0.9971 Start Time (approx.): 17:38
Pitot C,: 0.84 Filter No: N/A Stop Time (approx.): 19:46
Static P: -0.3 Thimble No: N/A H,0 (condensate, ml): 584.7
Beaker No: N/A H,0 (silica, g): 22.6
Traverse Run Pitot Sample Metered Stack Dry Gas Meter VAP, Volume Isokinetics
Point Time AP AH (ft3) Ts Tmin Tm out {calculated) | (calculated) | (calculated)
0.0 (in. H,0) (in. H0) 907.80 (°F) {°F) (°F) (vin. H,0) (ft3) (%)
3-01 5.0 0.19 1.70 911.87 306 94 95 0.44 4.07 100.7
3-01 10.0 0.18 1.70 91595 308 96 96 0.44 4.08 100.8
3-02 15.0 019 1.70 919.98 308 99 96 0.44 4.03 99.3
3-02 20.0 0.19 1.70 923.98 305 99 95 044 4.00 98.4
3-03 25.0 0.14 1.30 927.51 306 101 95 0.37 3.53 101.0
3-03 30.0 0.14 1.30 931.00 305 100 95 0.37 3.49 99.8
4-01 35.0 0.14 1.30 934.54 304 98 95 0.37 3.54 101.4
4-01 40.0 0.14 1.30 938.02 306 100 g5 0.37 3.48 99.6
4-02 45.0 0.14 1.30 941.56 305 100 85 0.37 3.54 101.3
4-02 50.0 0.14 1.30 945.11 304 102 96 0.37 3.55 101.2
4-03 55.0 0N 1.00 948.23 305 100 95 0.33 312 100.6
4-03 60.0 0.1 1.00 951.35 304 100 96 0.33 3.12 100.4
1-01 65.0 0.18 1.70 955.34 307 97 95 0.42 3.99 101.2
-1-01 70.0 0.16 1.50 959.10 310 100 96 0.40 3.76 100.9
1-02 75.0 0.16 1.50 962.90 309 100 96 0.40 3.80 101.9
1-02 80.0 0.18 1.70 966.89 308 100 95 0.42 3.99 101.0
1-33 85.0 0.14 1.30 970.44 309 99 94 0.37 3.55 102.0
1-23 90.0 0.14 1.30 973.99 308 98 94 0.37 3.55 102.0
2-01 85.0 0.22 2.00 978.31 308 96 93 0.47 4.32 99.5
2-01 100.0 0.22 2.00 982.61 311 99 93 0.47 4.30 99.0
2-32 105.0 0.22 2.00 986.97 310 100 93 0.47 4.36 100.2
2-02 110.0 0.22 2.00 991.34 310 100 93 0.47 437 100.4
2-03 115.0 0.18 1.70 995.33 309 100 93 0.42 3.99 101.2
2-23 120.0 0.18 1.70 999.30 310 100 93 0.42 3.97 100.8
Final 120.0 1.54 91.50 307 97 0.41
Revision 0
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Field Data Printout

Location: CA 1&2 Calciner Stack Method: BIF 0011 Bar. Press. (in. Hg): 23.75
Test Run: 2 Testing Type: Formaldehyde  Assumed Moisture (%): 24.59
Client: Solvay Minerals, Inc.
Project No: 7747-3 Nozzle Diameter (D,): 0.270
Test Date: 7/26/96 O, (dry volume %): 14.9
Meter AH@: 1.7344 Area {ft2): 113.10 CO, (dry volume %): 7.0
Meter Y4: 0.9984 Start Time (approx.): 14:01
Pitot C,: 0.84 Filter No: N/A Stop Time (approx.): 15:42
Static P: -0.4 Thimble No: N/A H,0 (condensate, ml): 322.3
Beaker No: N/A H.0 (silica, g): 18.3
Traverse Run Pitot Sample Metered Stack Dry Gas Meter VAP, Volume | Isokinetics
Point Time AP, &H {ft3) Ts Tmin Trn out (calculated) | (calculated) | (calculated)
0.0 {in. H,0) {in. H,0) 442.30 (°F) (°F) (°F) (¥in. H,0) (1t3) (%)
1-01 4.0 0.58 1.30 445.29 372 101 102 0.76 2.99 98.9
1-02 8.0 0.58 1.30 448.28 373 105 103 0.76 299 98.5
1-03 12.0 0.58 1.30 451.17 373 105 103 0.76 2.89 95.2
1-04 16.0 0.58 1.30 454.10 372 107 105 0.76 2.93 96.1
1-05 20.0 0.50 1.10 456.86 372 107 106 0.71 2.76 97.3
1-06 240 0.28 0.63 458.92 372 103 105 0.53 2.06 97.4
2-01 28.0 0.56 1.30 461.82 373 98 102 0.75 2.90 97.9
2-02 32.0 0.56 1.30 464.70 374 100 102 0.75 2.88 97.1
2-03 36.0 0.56 1.30 467.69 374 99 101 0.75 299 101.0
2-04 40.0 0.53 1.20 470.44 376 97 100 0.73 2.75 95.8
2-05 44.0 0.46 1.00 472.97 375 97 99 0.68 253 94.6
2-06 48.0 0.34 0.77 475.20 372 97 98 0.58 2.23 96.8
3-01 52.0 0.57 1.30 478.20 372 92 95 0.75 3.00 101.5
3-02 56.0 0.58 1.30 481.10 373 95 95 0.76 290 97.1
3-03 60.0 0.56 1.30 484.03 373 91 94 0.75 293 100.2
3-04 64.0 0.53 1.20 486.81 373 89 93 0.73 278 98.0
3-05 68.0 0.47 1.10 489.45 375 96 96 0.69 2.64 98.0
3-06 72.0 0.26 0.59 491.43 373 96 95 0.51 1.98 98.7
4-01 76.0 0.53 1.20 49412 370 101 97 0.73 2.69 93.3
4-02 80.0 0.53 1.20 497.05 370 94 95 0.73 293 1025
4-03 84.0 0.53 1.20 499.85 369 97 97 0.73 2.80 97.4
4-04 88.0 0.53 1.20 502.69 368 100 99 0.73 2.84 98.3
4-05 92.0 0.49 1.10 505.41 368 105 101 0.70 272 97.3
4-06 96.0 0.37 0.83 507.76 369 98 100 0.61 2.35 97.4
Final 86.0 1.14 65.46 372 99 0.7
Revision 0
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Field Data Printout
Location: CA 1&2 Calciner Stack Method: BIF 0011 Bar. Press. (in. Hg): 23.75
Test Run: 3 Testing Type: Formaldehyde  Assumed Moisture (%): 25.42
Client: Solvay Minerals, Inc.
Project No: 7747-3 Nozzle Diameter (D,): 0.270
Test Date: 7/26/96 O, (dry volume %): 14.2
Meter AH@: 1.7344 Area {ft2): 113.10 CO, (dry volume %): 7.1
Meter Y4: 0.9984 Start Time (approx.): 16:21
Pitot C,,: 0.84 Filter No: N/A Stop Time (approx.): 18:08
Static P: -0.3 Thimbte No: N/A H,0 (condensate, ml): 344.2
Beaker No: N/A H,0 (silica, g): 20.1
Traverse Run Pitot Sample Metered Stack Dry Gas Meter VAP, Volume Isckinetics
Point Time 4P AH (ft3) Ts Tmin Tmout || (calculated)| (calculated) | (calculated)
0.0 (in. H,0) | (in. H0) 508.15 °F) {°F) °F) (vin. H,0) {#3) {%)
4-01 4.0 0.55 1.20 511.06 368 96 101 0.74 2.91 99.9
4-02 8.0 0.56 1.30 513.99 368 97 100 0.75 2.93 99.8
4-03 120 0.58 1.30 516.96 366 91 86 0.76 297 100.1
4-04 16.0 0.58 1.30 519.95 367 88 85 0.76 299 101.2
4-05 20.0 0.49 1.10 522.66 368 90 94 0.70 2.71 99.7
4-06 24.0 0.29 0.65 524.73 367 93 93 0.54 2.07 98.6
3-01 28.0 0.59 1.30 527.62 373 91 91 0.77 2.89 97.5
3-02 32.0 0.58 1.30 530.57 373 92 91 0.76 2.95 100.2
3-03 36.0 0.56 1.30 533.45 373 92 91 0.75 2.88 99.6
3-04 40.0 0.57 1.30 536.47 374 93 90 0.75 3.02 103.6
3-05 44.0 0.49 1.10 539.16 373 95 91 0.70 2.69 99.1
3-06 48.0 0.33 0.74 541.36 372 96 91 0.57 2.20 98.5
2-01 52.0 0.59 1.30 544.29 374 98 92 077 293 98.1
2-02 56.0 0.59 1.30 547.21 378 101 94 0.77 292 97.6
2-03 60.0 0.55 1.20 550.03 375 101 94 074 282 97.4
2-04 64.0 0.53 1.20 552.82 375 101 94 0.73 279 98.2
2-05 68.0 0.47 1.10 565.52 375 102 95 0.69 2.70 100.7
2-06 72.0 0.29 0.65 557.61 373 102 96 0.54 2.09 98.9
1-01 76.0 0.57 1.30 560.56 374 103 97 0.75 285 99.6
1-02 80.0 0.61 1.40 563.60 373 104 97 0.78 3.04 99.1
1-03 84.0 0.61 1.40 566.63 373 104 97 0.78 3.03 98.8
1-04 88.0 0.60 1.40 569.70 374 105 98 0.77 3.07 100.8
1-05 92.0 0.53 1.20 572.51 374 106 99 0.73 2.81 98.0
1-06 96.0 0.35 0.79 574.83 373 104 99 0.59 2.32 99.5
Final 96.0 117 66.68 372 96 0.72
Revision 0
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Field Data Printout

Location: CA 1&2 Calciner Stack
Test Run: 4
Client: Solvay Minerals, Inc.
Project No: 7747-3
Test Date: 7/26/96
Meter AH@: 1.7344
Meter Y4: 0.9984

Method: BIF 0011
Testing Type: Formaldehyde

Bar. Press. {in. Hg): 23.75
Assumed Moisture (%): 25.74

Nozzle Diameter {D,,): 0.270
O, (dry volume %): 13.7
CO, (dry volume %): 7.7
Start Time (approx.): 18:27

Area (ft2): 113,10

G TN .

Pitot Cy: 0.84 Fiiter No: N/A Stop Time (approx.): 20:08
Static P: -0.3 Thimble No: N/A H,0 (condensate, ml): 360.2
Beaker No: N/A H,0 (silica, g): 17.9
Traverse Run Pitot Sample Metered Stack Dry Gas Meter VAP Volume | Isokinetics

Point Time AP AH (ft3) Ts Tmin Tmout || (calculated) | (calculated) | (calculated)

0.0 (in. H0) (in. H>0) 575.15 (°F} (°F) (°F) (in. H,0) {ft3) (%)
1-01 4.0 0.61 1.40 578.18 375 101 101 0.78 3.03 99.3
1-02 8.0 0.61 1.40 581.23 373 100 99 0.78 3.05 100.1
1-03 12.0 0.63 1.40 584.29 374 100 99 0.79 3.06 98.9
1-04 16.0 0.63 1.40 587.34 375 102 99 0.79 3.05 98.5
1-05 20.0 0.55 1.20 590.19 374 100 99 0.74 2.85 98.5
1-06 24.0 0.35 0.79 592.49 374 101 99 0.59 2.30 99.4
2-01 28.0 0.61 1.40 595.55 372 99 99 0.78 3.06 100.5
2-02 32.0 0.62 1.40 598.61 375 99 98 0.79 3.08 99.9
2-03 38.0 0.59 1.30 601.57 375 100 98 0.77 2.96 99.0
2-04 40.0 0.56 1.30 604.49 376 101 99 0.75 2.92 100.1
2-05 44.0 0.47 1.10 607.18 375 102 99 0.69 2.69 100.4
2-06 48.0 0.32 0.72 609.46 374 100 99 0.57 2.28 103.2
1-01 52.0 0.80 1.40 612.50 375 100 98 0.77 3.04 100.8
1-02 56.0 0.60 1.40 615.57 375 102 98 0.77 3.07 101.6
1-03 60.0 0.61 1.40 618.62 376 102 98 0.78 3.05 100.2
1-04 64.0 0.56 1.30 621.55 376 102 99 0.75 2.93 100.3
1-05 68.0 0.50 1.10 624.25 376 102 99 0.71 270 97.8
1-06 72.0 0.32 0.72 626.45 370 100 98 0.57 2.20 99.4
4-01 76.0 0.59 1.30 629.38 373 99 98 0.77 293 97.9
4-02 80.0 0.59 1.30 632.32 372 100 98 0.77 2.94 98.1
4-03 84.0 0.61 1.40 635.34 372 101 98 0.78 3.02 99.1
4-04 88.0 0.58 1.30 638.30 372 101 98 0.76 2.96 99.5
4-05 92.0 0.55 1.20 641.12 372 101 99 0.74 2.82 97.3
4-06 96.0 0.41 0.92 643.59 372 102 99 0.64 2.47 98.5
Final 96.0 1.23 68.44 374 100 0.7346
Revision 0
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PROJECT NARRATIVE

ZENON Laboratories

Zenon Project: AN960722
Zenon Submission #:6G0799
Client: Clean Air Engineering
Client Project: 7747

1. SAMPLE RECEIPT/ANALYSIS
a) Sample Listing

Zenon ID Client Date Date Run
Sample ID Sampled Received Date

Aldehydes and Ketones via HPLC

029005 96 Field Blank 96/07/24 96/07/27 96/08/09
029006 96 Reagent Blank 96/07/24 96/07/27 96/08/09
029007 96 Run #1 EP-5 Stack 96/07/24 96/07/27 96/08/09
029008 96 Run #2 EP-3 Stack 96/07/24 96/07/27 96/08/09
029009 96 Run #3 EP-5 Stack 96/07/24 96/07/27 96/08/09

b} Shipping Problems: none encountered

¢) Documentation Problems: none enccuntered

1. SAMPLE PREP:

No problems encountered

1. SAMPLE ANALYSIS:

a) Surrogate/Internal Recoveries: all within control limits

b) Hold Times: method 0011 recommended hold times are 30 days for the extraction

and 30 days for extract prior to analysis. Both of these steps were achieved well within
recommended hold times.

¢) Instrument Calibration: all within control limits

I certify that this data package is in compliance with the terms and conditions of the contract,
both technically and for completeness, for other than the conditions detailed above.

In addirion. I certify, that to the best of my knowledge and belief, the data as reported are true and accurate.,

Release of the data contained in this data package has been authorized by the cognizant laboratory
official or his/her designee. as verified by this signature.

(0 ot
AN LA g Py AWRLANGLL,

Ronald A. McLeod. Ph.D.; Principal Scientist () Dae
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5555 North Service Road

Burlington, Ontario, Canada L7L 5H7
Tel: (905) 332-8788

Fax: (905) 332-9169

Certificate of Analysis

CLIENT INFORMATION LABORATORY INFORMATION
Attention: Kim Collins Contact: Ron McLeod
Client Name:  Clean Air Engineering Project: AN960722
Project: 7747 Date Received:  96/07/27
Project Desc:  Formaldehyde Analysis Date Reported:  96/08/12
Address: 7000 North Broadway, Submission No.: 6G(827

Building 2 Unit 200 Sample No.: 029005-029225

Denver, CO

80221

Fax Number:  303-650-9747
Phone Number: 303-650-9745

NOTES: '.> = not analysed °<’ = less than Method Deiection Limit (MDL) 'NA® = no data available

LOQ can by determined for all analytes by multiplying the appropriate MDL X 3.33
Solids data is based on dry weight except for biota analyses.

Organic analyses are not corrected for extraction recovery standards except for isotope
dilution methods, (i.e. CARB 429 PAH, all PCDD/F and DBD/DBF analyses)

Methods used by Zenon are based upon those found in ’Standard Methods for the Examination of Water and
Wastewater’, Seventeenth Edition. Other methods are based on the principles of MISA or EPA methodologies.

All work recorded herein has been done in accordance with normal professional standards using accepted testing
methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client
and testing company in writing. Any and all use of these test results shall be limited to the actual cost of the
pertinent analysis done. There is no other warranty expressed or implied. Your samples will be retained at
Zenon for a period of three weeks from receipt of data or as per contract.

COMMENTS:

* Acrolein and acetone peaks unresolved. Acrolein is the major contributor. Reported
value is based on the total response for acrolein and acetone relative to instrument response to
the acrolein-DNP derivative.

PaEN

!;

| / ,
. R q A~ Qﬁ;
Certified by~ {=] ¢ © " A\ Page 1
J

A division of I;HILIP Analytical Services CorpSQhVAY2016_6_001684
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905 332 9163
AUG 3B'9E 17:52 FR ZENON LAEORATORIES  9@5 332 9169 TO 13838583747 .

ZENON
. LABORATORIES

FAX TRANSMISSION

—

: NUMBER OF PAGES
DATE: August 30th, 1996 ' INCLUDING COVER PAGE: 1

ATTENTION: Kim Collins

COMPANY: CAE

RE: Sample Volumes for the Aldehyde/Ketone Samples

FAX # 303-650-9747 PHONE # 303-650-9745

FROM: RON McLEOD

COMMENTS:

The sample volumes s received are as tollows:

Zenon ID # CAETD Volyme

(mL)
028005 Ficld Blank 580
029006 Reagent Blk 280
(29007 Run 1 EP 5 Stack 114}
Q2900% Run 2 EP S Stack 1044}
020000 Run 3 EP 5 Stack 1020
29223 Run 1 BEP 1&2 Suack 640
{)29224 Run 2 EP 142 Stack 680
(209225 Run 3 EP 1 &2 Stack 700
Ron

Tf you do not receive all pages, please call 905-332.8788

Originals to Follow:  YES NO X

VIA Mail Courier Other
SOLVAY2016_6_001686

- e G OB W aE By O Eh G 4 0 ar I GE I G am e

.



SOLVAY2016_6_001687
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SOLVAY MINERALS, INC. Client Reference No: CO2863
GREEN RIVER, WYOMING CAE Project No: 7747-3
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Field

DN EHE OGN =

Precip Operation
CALCINER EP-5
Formaldehyde Test
7/124/1996

Field Voltage Precip Current

% of Maximum (DC ma)
55 1250
100 1700
100 1600
101 1700
99 1700
99 1750

CALCINER EP-1/2
Formaldehyde and HAPS

Field

1A
1B
1C
1D
1E
1F

2A
2B
2C
2D
2E
2F

7/26/1996
Volts

311
379
369
371
321
451

151
444
452
441
447
434

Precip Current
(DC ma)

324
1383
1403
1407
1411
1407

7
1264
1399
1403
1403
1403
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